21/08 '01 17:53 FAX 65 734 8521 



LAWRENCE Y D HO & ASS. 



1^)025 



23 
Claims 

1 . An electronic apparatus for operably coupling to at least a first 
device of a variety of devices having at least one connector thereon, the 
5 apparatus comprising: 

a variety of connectors, wherein the variety of connectors include 
a first connector that connects to the at least one connector; 

a programmable coupler having an input for receiving coupling 
instructions and having communication ports coupled to the variety of 
10 connectors, wherein at least one of the communication ports is coupled 
to the first connector, the programmable coupler for coupling the at 
least one communication port in accordance with the coupling 
□ instructions; 

iS St 

a controller coupled to the programmable coupler, the controller 
15 for detennming that the first device is connected to the first connector, 
Jj£ and for providing the coupling instructions, the controller for accessing 

|4 a first device driver of a variety of device drivers, and accessing a first 

connector core of a variety of connector cores, and the controller being 

S3 

O coupled to provide the first device driver and the first connector core; 

si 20 and 

111 a programmable logic unit coupled to the controller and the 

O 

ll programmable coupler, and the programmable logic unit having a 

variety of logic resources, the programmable logic unit for receiving the 
first device driver and the first connector core, for configuring at least 

25 some of the variety of logic resources in accordance with the first 

connector core to provide a first connector processor and first device 
driver and the, and for configuring the first device driver to operate with 
the connector processor, wherein the first device driver and the first 
connector processor establish communication with the first device via 

30 the programmable coupler. 
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2. An electronic apparatus in accordance with claim 1, further 
comprising: 

a memory having at least another connector thereon, wherein the 
variety of connectors include a second connector that couples to the at 
5 least another connector, the memory having at least a device driver 
portion and a connector core portion. 

3. An electronic apparatus in accordance with claim 2 wherein the 
memory comprises a semiconductor memory. 

10 

4. An electronic apparatus in accordance with claim 3 wherein the 
semiconductor memory comprises one or more random access memory, 

pa% dynamic random access memory, read only memory, programmable 

i/i read only memory. 

ft 15 

sB 5. An electronic apparatus in accordance with claim 2 wherein the 

'i 'i 'i 

:\ memory comprises a magnetic memory. 

}h 6. An electronic apparatus in accordance with claim 5 wherein the 

W 20 magnetic memory comprises a hard disk drive. 

?u 

P 7, An electronic apparatus in accordance with claim 6 wherein 

second connector and the at least another connector comprises 
matching IDE connectors. 

25 

8. An electronic apparatus in accordance with claim 2 wherein the 
memory comprises optical memory. 

9. An electronic apparatus in accordance with claim 8 wherein the 
30 optical memory comprises a read/write optical disk drive. 
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10. An electronic apparatus in accordance with claim 1 wherein the 
controller comprises at least one microprocessor, 

11. An electronic apparatus in accordance with claim 10 wherein the 
5 controller comprises at least one memory coupled to the at least one 

microprocessor, 

12, An electronic apparatus in accordance with claim 11 wherein the 
at least one memory includes at least a device driver portion and a 

10 connector core portion, 

13, An electronic apparatus in accordance with claim 1 wherein the 
programmable coupler comprises at least another programmable logic 
unit 

15 

14- An electronic apparatus in accordance with claim 1 wherein the 
programmable coupler comprises at least one matrix switching device. 

15. An electronic apparatus in accordance with claim 1 wherein the 
20 programmable coupler comprises at least one multiplexer. 

16. An electronic apparatus in accordance with claim 1 wherein the 
programmable logic unit comprises a programmable logic device, a 
programmable logic array, or a field programmable gate array, 

25 

17. An electronic apparatus in accordance with claim 1 wherein the 
variety of connectors comprise a plurality of at least one of the variety of 
connectors. 

30 18. An electronic apparatus in accordance with claim 1 wherein the 
variety of connectors includes one or more of the following connectors: 
an IDE connector, a USB connector, an audio connector, a video 
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connector^ a serial connector, a parallel connector, a Firewire 
connector, a PCI connector and a PCMCIA connector. 

19. An electronic apparatus for operably coupling to at least a first 

5 device of a variety of devices having at least one connector thereon, the 
apparatus comprising: 

a variety of connectors, wherein the variety of connectors include 
a first connector that physically connects to the at least one connector; 
a first memory having a device driver portion for storing a variety 
10 of device drivers and having a connector core portion for storing a 
variety of connector cores; 

a programmable logic device having communication ports coupled 
Q to the variety of connectors; and 

% a controller coupled to the first memory and the programmable 

ill 15 logic device, the controller for communicating with the programmable 
% logic device to determine the first device is connected to the first 

H connector, and the controller for providing at least a first device driver 

* ■* of the variety of device drivers and at least a first connector core of the 

Q variety of connector cores from the first memory to the programmable 

fll 20 logic device, wherein the programmable logic device configures a 
I II corresponding connector processor therein and configures a 

y. corresponding device driver to operate with the connector processor, 

and wherein the corresponding device driver and the corresponding 
connector processor establish communication with the first device 
25 through the first connector. 

20. An electronic apparatus in accordance with claim 18 wherein the 
first memory further comprises an application portion for storing a 
variety of application programs that operate with at least some of the 

30 variety of device drivers and some of the variety of connector cores to 
support the exchange of services with at least some of the variety of 
devices. 
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21. An electronic apparatus in accordance with claim 19 wherein the 
first memory further comprises an operating system portion and a 
program portion. 

5 

22* An electronic apparatus in accordance with claim 21 wherein the 
program portion includes a main program portion, an initialisation 
program portion and a power down program portion. 

10 23. An electronic apparatus in accordance with claim 19 further 
comprising a second memory coupled to the controller and coupled to 
the programmable logic device, the second memory for providing 
working storage for the controller and/ or the programmable logic 
device, 

15 

24. An electronic apparatus in accordance with claim 19 wherein the 
controller comprises a microcontroller. 

25. An electronic apparatus in accordance with claim 19 wherein the 
20 first memory comprises at least a flash erasable read-only-memory. 

26. An electronic apparatus in accordance with claim 23 wherein the 
second memory includes at least a flash memory, a static random 
access memory (SRAM), or a dynamic access memory (DRAM)- 

25 

27. An electronic apparatus in accordance with claim 19 wherein the 
programmable logic unit comprises at least a programmable logic array, 
or a field programmable gate array, 

30 28. An electronic apparatus in accordance with claim 19 wherein the 
variety of connectors include one or more of the following connectors: 
an IDE connector, a USB connector, an audio connector, a video 
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connector, a serial connector, a parallel connector, a Firewire 
connector, a PCI connector and a PCMCIA connector. 



29. A method in a reconfigurable communication interface for 
5 operably coupling to a first device of a variety of devices, the first device 
having at least one connector thereon, the method comprising the steps 
of: 

a) providing the reconfigurable communication interface 
comprising; 

10 a variety of connectors, wherein the variety of connectors 

include a first connector that connects to the at least one connector; 
a programmable logic device having a plurality of 
communication ports coupled to the variety of connectors; and 
a controller coupled to the programmable logic device; 
is b) detecting the first device is physically connected to the first 
connector; 

c) accessing a first connector core of a variety of connector cores 
associated with the first connector; 

d) configuring a first connector processor in the programmable 
20 logic device; 

e) accessing a first device driver of a variety of device drivers 
associated with the first device; 

f) configuring the first device to operate with the first connector 
processor in the programmable logic device; and 

25 g) establishing communication with the first device through the 
first connector using the first connector processor and the first device 
driver. 



30. A method in accordance with claim 29 further comprising the 
30 steps of: 

h) providing a second device of the variety of devices, the second 
device having at least another connector thereon, and wherein the 



i 
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variety of connectors include a second connector that connects to the at 
least another connector;, 

i) detecting the second device is physically connected to the second 
connector; 

5 j) accessing a second connector core of the variety of connector 
cores associated with the second connector; 

k) configuring the second connector processor in the programmable 
logic device; 

1) accessing a second device driver of the variety of device drivers 
10 associated with the second device; 

m) configuring the second device driver to operate with the second 
connector processor in the programmable logic device; and 
p xi) establishing communication with the second device through the 

^? second connector using the second connector processor and the second 

y 15 device driver. 

x 

H= 31 , A method in accordance with claim 30 further comprising the 

steps of: 

El o) detecting the first device is physically disconnected from the first 

fp 

«K 20 connector; 

p) unloading the first connector processor and the first device driver. 

32. A method in accordance with claim 29 wherein step (b) comprises 
the step of detecting whether a first communication port of the plurality 
25 of communication ports, which is coupled to the first connector, is 
active. 



30 



33, A method in accordance ^yith claim 32 wherein detecting whether 
the first communication port is active comprises detecting the status of 
one or more signals associated with the first communication port. 



